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Atmospheric turbulence is the main cause of astronomical image degradation, hence it is necessary to understand turbulence to optimize the design of compensation systems for large telescopes.
The Instituto de Astrofísica de Canarias (IAC) is carrying out an extensive program of turbulence monitoring since 2002 (1,2) in the Canary Islands astronomical observatories, El Teide (OT) on the island of Tenerife and Roque de los Muchachos (ORM) on the island of La Palma, being at ~160km distant and at 2400m in altitude. Observations are performed on about 4 nights per month basis, using the Scintillation Detection and Ranging (SCIDAR) technique. For this purpose, the IAC has developed two automated SCIDAR instruments installed at the 1.5m Carlos Sánchez Telescope (TCS) on the OT and at the 1m Jacobus Kapteyn Telescope (JKT) on the ORM (3,4).
SCIDAR has proved to be the most contrasted and efficient technique from ground level to obtain the optical vertical structure of the atmospheric turbulence. The technique is based on the analysis of the scintillation patterns produced at the telescope pupil (or at a lower conjugated plane) by the light coming from a binary star system. Turbulence profiles as a function of height are derived through the inversion of the autocorrelation of the scintillation patterns. The result is given as 2 the statistical refractive index structure constant C (h) that is proportional to the turbulence intensity (5 and references therein).
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Local factors cause the turbulence generated the first kilometres above the ground level (boundary layer). These factors are buoyant convection processes, like thermals rising produced by surface solar heating, and mechanical processes, like wind shears produced by the surface friction in the wind speed or by the lee waves formed by mountains or other geographic effects (6).
Instability phenomena producing turbulence over the boundary layer may be studied in a regional and synoptical scale (7). These phenomena, as the thermal instability, the wind shears, or humidity enhanced air layers, could be affecting both observatories simultaneously, giving a similar turbulence pattern. Figures 1 and 2 show two examples of that scenario. Turbulence layers simultaneously measured at both observatories correlate with the radiosonde data profiles. Balloons are launched closer to sea level in the island of Tenerife, ~13km away from OT and more than 160km away from ORM.
Turbulence within the first 15km seems to be related to wet air layers incursions, implying thermal instability and wind shears. At higher altitudes, turbulence is mainly caused by wind shears due to gradients both in speed and/or direction. As shown in the reanalysis pressure levels maps, the same wind pattern is covering an extensive region where the two observatories are included, so a similar turbulence profile is expected.
However, turbulent layers could not appear simultaneously above both observatories, as it is shown in fig. 3 , where the same turbulence levels at ~9km and ~14km are measured more than one hour later in ORM relative to OT. The statistical predominance of turbulence generated by regional or synoptic atmospheric conditions may explain the similarity found in the monthly average profiles obtained at OT and ORM (e.g. Fig. 4 .a. and 4.b., monthly mean profiles for July and December, respectively). Balloon profiles at 00UT during the SCIDAR run (launched ~13km away from OT). The roman figures match with the turbulence layers labeled in the SCIDAR profiles. Temperature and humidity profiles correspond to the first 15km. Thermal stability is analyzed through the virtual potential temperature and the temperature profile compared with the dry adiabatic lapse rate. NCEP I reanalysis synoptic maps for pressure levels at 00UT during the SCIDAR run from 700hPa to 30hPa.
The same as in Fig. 1 , but referred to the 07th May of 2005.
